This paper examines the association between individuals' beliefs that the world is a dangerous place and their support for a variety of national security policies. We find that the source of the covariance between perceived danger and support for aggressive national security policies is primarily due to a common genetic factor. Latent genetic factors that influence individuals' perception of danger also appear to influence their positions on policies purported to alleviate such danger. Covariation between individuals' experiences and genes suggests that priming messages alone do not drive the covariation between feelings of danger and acceptance of policy changes. 
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Individuals' general beliefs, such as their perception that the world is an inherently dangerous place, correlate with their opinions of various security policies, such as the relative usefulness of preemptive military force as a tool of U.S. foreign policy. In many policy areas where the optimal policy choice is open to debate, voters rely on their general perceptions about human nature and the world around them when forming opinions about competing public policies. In this paper we address the question of whether the correlation between an individual's perception of danger and their political beliefs about national security policies is the product of common genetic factors or is environmental in origin. Answering this question contributes to a broader debate about the manner in which political beliefs about national security are influenced by the public's perception of danger.
The political story of the manipulation of fear is straightforward: politicians argue for security policies on the basis that they will save lives. A useful political strategy is to portray the world as inherently dangerous, and aggressive or proactive security policies as the best defense against both specific and inchoate dangers. In the years immediately prior to the collection of our data, after the attacks of 9/11 on the World Trade Center and the Pentagon, Bush administration officials widely cited RECEIVED 17 October, 2011; ACCEPTED 01 December, 2011.
ADDRESS FOR CORRESPONDENCE: Allan C. Stam, Department of Political Science, University of Michigan, 505 S. State Street, Ann Arbor MI 48109-1045. Email: stam@umich.edu the risk of subsequent attacks on the U.S. by al Qaeda as justification for a variety of policy initiatives. These included the torture of terrorism suspects (Bush, 2008) , increased military spending, and the second Iraq War (VandeHei, 2004) . Often, in the absence of hard evidence to support a given policy, the Bush administration used fear-based messages in an attempt to sway public opinion. For example, the rhetoric surrounding discussions of Iran's nuclear program focused on messages of danger and uncertainty regarding Iran's ambitions, rather than on fact-based descriptions of the situation (DiMaggio 2009, pg. 136 ). This phenomenon is not new. Fear has been an important tool in governments' attempts to mobilize support for both domestic and foreign political goals.
The role of fear in politics and in the development of political attitudes has been the subject of much recent scholarship (Abramson, Aldrich, Rickershauser, & Rohde, 2007; Altheide, 1997; Brader, 2005; Gross, Brewer & Aday, 2009; Hatemi 2009; Huddy, Feldman, Taber, & Lahav, 2005; Jost, et. al., 2007; Lerner, Gonzalez, Small, & Fischhoff, 2003; Lupia & Menning, 2009; Oxley et al., 2008; Perrin, 2005; Robin, 2004) . Fear, in this literature, sometimes refers to an immediate emotional response to some real or perceived threat. Other work evaluates subjects' vulnerability or tendency towards phobias, and that relationship with political attitudes. This paper addresses a related but distinct idea.
We evaluate some of the associated effects and attitudes correlated with a respondent's belief that the world is an inherently dangerous place. Our work provides a better understanding of how the manipulation of fear can affect political outcomes, and addresses the ability of politicians to manipulate voters through fear-inducing communication. Guided by the substantial body of work on the heritability of social and political attitudes (Alford, Funk & Hibbing, 2005; Eaves & Hatemi, 2008; Verhulst et al. 2010; Hatemi et al., 2009; Fowler, Baker, & Dawes, 2008; Fowler & Schreiber, 2008; Hatemi et al., 2007) , we inquire about the nature of the association between the belief that the world is dangerous and support for policies often associated with fear-related political communication, such as the torture of terrorism suspects and the advisability of preventively invading sovereign states.
The belief that politicians can manipulate voters' perception of danger to manipulate their policy preferences has primarily relied on the assumption that most people will react to a threat stimulus in a uniform manner. This premise suggests that as the public becomes persuaded that the world is dangerous, people should support increasingly hawkish policies. This conventional wisdom persists in the context of recent evidence that political opinions are genetically influenced and individuals are differentially influenced by fear primes (Martin et al., 1986; Oxley et al., 2008) . A notable exception is Hetherington and Suhay (2011) , who find that people who do not have authoritarian personality traits respond differently to messages of threat than those who do. Authoritarian personality traits correlate with hawkish views independent of fear signals, while those without authoritarian traits may respond to messages of threat by becoming more hawkish. This stands in contrast to prior theories that the latent traits themselves were being primed. Their findings are consistent with our own, and suggest that individuals vary in how they respond to messages of danger.
It remains unclear if fear-based message priming works by evoking an individual's latent genetic influences, presenting as an increasing tendency to view that the world as an inherently dangerous place. If some people are inherently more sensitive to fear-based messages, they may be more vulnerable to political manipulation through such messages. This is true regardless of the accuracy of the messages or value of the policies being promoted. It could be good that people respond to signals of danger, because it allows policies to adapt democratically. It could also be negative, because elites manipulate people for their own ends. See McDermott and Hatemi (2010) for a more extensive discussion of the normative implications of biological research on political behavior. Alternatively, perceptions of danger and subsequent evaluation of policy options may be conditioned by individuals' prior experiences rather than the innate aspects of their personality type.
Below, we find that individuals' belief that the world is dangerous (or not) and their support of hawkish foreign policies are related through a mutual latent genetic component. For individuals with certain innate predispositions, politicians may be able to manipulate their attitudes by employing political messages that signal danger. Our results also suggest that the effects of the messages are not distributed uniformly across the population. We cannot tell using our data whether the relationship between perception of danger and hawkishness is directly a result of priming by the Bush administration or other political sources, because all individuals in the sample have been exposed to the signal. We can conclude that, given that everyone has received signals of danger, some are hawkish and some are not, and that correlates with genetic characteristics. Therefore, either the signals have no effect, and the hawkishness on policies is driven by the same latent genetic characteristic that drives the perception of a dangerous world, or individuals with a particular genetic makeup responded to the signal differently. We focus on the latter, more modest claim in the body of the paper, but our findings are not inconsistent with the proposition that attitudes about national security are immutable via external stimuli. We propose that the variance of 'fear effects' results from individual differences regarding risk sensitivity (Kendler et al., 2008) .
We proceed in the following manner: First, we describe the data, including cursory evidence that perception of danger is related to hawkish attitudes for the relevant policies. Next, we briefly describe our methodological approach. Following that, we estimate the univariate genetic, common environmental, and unique environmental components for each of our measures. Our final analysis is a set of correlated factors' bivariate decompositions demonstrating the associations between attitudes about whether the world is dangerous and each of the security policy questions. We conclude with a section that summarizes our results and discusses the relevance of our findings for future work on national security policy and fear. 
Data and Survey

Overview
The data are drawn from a political values survey of 1,349 adult twins drawn from the Minnesota Twin Family Registry, reduced to 1,192 due to missing data (356 monozygous pairs and 240 dizygous pairs). The data collection took place between July 2008 and October 2009. The overall cooperation rate for the survey was 61%. For more details on the sample and collection see Hatemi et al. (2012) in this issue. We use five survey responses in our analysis.
The questions were: '(1) Choose one: Society works best when people realize the world is dangerous OR People assume that all those in far-away places are kindly.' Then, 'Do you (Agree, Uncertain, or Disagree) with: (2) Allowing torture of terrorism suspects; (3) the Iraq War; (4) current military spending?' and '(5) Some people believe that the United States should solve international problems by using diplomacy and other forms of international pressure, and use military force only if absolutely necessary (Position 1). Others believe diplomacy and pressure often fail and the U.S. must be ready to use military force (Position 7). Where would you place yourself on this scale?' All responses are used for each topic. For 'uncertain' responses, we categorized subjects equidistant between 'agree' and 'disagree'. Uncertain responses likely represent moderate, or conditioned, opinions on the issue in question. In some cases, respondents provided nonapplicable answers to the survey question. We dropped these from the sample.
The first question investigates an underlying belief that the respondent has about the world: 'Is the world a dangerous place?' It is important to note that while we refer repeatedly to fear in this paper, we mean the belief (Kendler et al., 2008) . The belief that the world is a dangerous place (and that others ought to know that) may be correlated with an emotional reaction to information or with personality traits, but in this study we do not (and cannot) address either. The remaining questions measure the respondents' national security policy attitudes. Three relate to specific U.S. policy responses to security threats, while the final question addresses military intervention as a general policy. Substantively, individuals' responses to the policy question are correlated with their attitudes about whether the world is a dangerous place. Both genetic and environmental factors affect the translation of perceived danger into policy preferences.
Following an overview of responses to the questions, we present some summary findings on the relationship between fear and policy preferences. Next, we demonstrate that the assumptions of the variance components approach are not violated. We then present findings from univariate analysis of each of the traits described above. Finally, we analyze bivariate relationships between fear and foreign policy preferences.
Summary of Survey Responses
Within the sample, 68% of respondents (806 of 1185) believe the world is a dangerous place. However, only 17% agree with the use of torture of terror suspects, 20% support the Iraq War, and 21% agree with thencurrent levels of militar y spending. Aggregated responses are shown in Table 1 .
When comparing males and females in the sample, it appears that females are more hawkish, with higher per- (Table 2) . Individual twins also appear roughly consistent in their responses, regardless of zygosity. In most areas of interest, the respondents hold consistent opinions. There is one exception: force in foreign policy. Here, monozygotic twins appear to be somewhat more hawkish (24% versus 19% giving a 5-or-higher score; Table 3 ).
Correlations among perception of danger and policy issues suggest that there is a relationship between general beliefs about the world and acceptance of foreign policies. However, perceptions of danger do not appear to correlate perfectly with policy views, nor do policy views correlate perfectly with one another. There is variation among the responses, which makes independent investigation of each policy position worthwhile (Table 4) .
Responses Within Twin Pairs
In order to determine the strength of the relationship between both environmental and genetic variance and political opinions (danger perception and policy positions), we estimated polychoric correlations for each phenotypic trait (Table 5 ). Due to the limited size of the sample, we pooled male and female respondents. Correlation estimates were checked for consistency using John Fox's 'polycor' package in R 2.13.0.
Twin Model Methodology
To estimate the genetic and environmental sources of attitudinal variation, we implemented variance components modeling (see Neale & Cardon, 1992; Medland and Hatemi, 2009 ). Shared variance, both genetic and environmental, differs by zygosity. For monozygotic (MZ) twins, the covariance was defined as additive genetic effects (A) plus common environment (C). For dizygotic (DZ) twins, who share a common household environment but only half their segregating genes, the covariance was defined as .5A plus C. We follow the common assumption that the unique environmental (E) sources of variance are unshared between cotwins, and so only contribute to trait variance. Genetic and environmental parameters were estimated through maximum likelihood estimation in OpenMx version 1.0.7-1706, in R version 2.13.0. The comparative fit of submodels (A or C) was tested using the chi-square likelihood ratio test. Unique environment (E), which incorporates measurement error, is included in all models. In tests of bivariate correlation, significant phenotypic correlations between the variables were decomposed into genetic and environmental components of variance using a Cholesky (or triangular) decomposition of covariance (see Neale & Cardon, 1992) . Due to the differences in number of thresholds between the variables in these bivariate models, we use a correlation matrix as the data input, rather than raw data. For consistency between univariate and bivariate results, all models are estimated using previously computed polychoric correlations. Univariate results were checked against raw data estimation results, and no major discrepancies were found. All models were tested with a variety of restrictions, and the authors' preferred model is displayed in bold in the tables of results. Fit statistics are presented for all models and submodels for comparison.
Univariate Results
In order to separate environmental (both common and individual) effects from genetic effects, it is necessary to model the variance in the respondents' answers using structural equation modeling. As described above, decomposition of total variance in responses into genetic, common environmental, and individual environmental components sheds light on how an individual's opinions are shaped by messages of fear. The results are shown in tables 6 to 10. In all results, the preferred models are presented in bold.
In most of the responses above, variance in individual responses appears driven primarily by genetic and individual environmental factors. Note that we assume an individual's exposure to fear signals is captured by the unique environmental variance. Without direct measurement of an individual's exposure to public messages 
Bivariate Correlated Factors Results
To investigate the sources of variation in foreign policy public opinion, linking individuals' general worldviews to specific policy positions requires a method that estimates the correlation in sources of variation for each issue. Through a transformation of the path estimates generated by Cholesky decomposition, it is possible to generate the correlated factors estimates of variance in multiple phenotypes (Loehlin, 1996) . This method uses calculations of variance according to the paths specified in Figure 1 , and transforms them into a set of individual-phenotype variance measures with correlations between the sources of phenotypic variance seen in Figure 2 . When interpreting these results, one must consider both the magnitude of variance from each source (additive genetic, common environmental, individual environmental) and the magnitude of the correlation between the sources for each phenotype (for example, additive genetic variance for A and additive genetic variance for B). The interpretation of the path estimates for each individual phenotype are similar to the univariate results, but the additional information provided by the correlation of the factors gives a richer understanding of the sources of variance. From estimates of variance computed using polychoric correlations, we present transformed results that show the total sources of variance for each policy (perceptions of danger and support for the Iraq War, etc.) and the correlation of the same sources of variance (genetic, common environmental, individual environ-
FIGURE 1
Bivariate ACE-Cholesky decomposition.
FIGURE 2
Bivariate ACE-correlated factors. (Tables 11 to 14) . Along with a fully saturated ACE-ACE model, as illustrated above, we present more parsimonious submodels, and where they are the preferred model, we present them in bold.
Additive genetic factors and individual environmental factors, for both the respondent's sense of world danger and hawkish national security, are correlated. However, for the correlations between the respondents' worldviews and their specific policy position attitudes, the covariance associated with the genetic factors is greater than that of the environmental factors. The correlation between genetic variance on worldview and policy position is between 50% and 100%, whereas the environmental sources of attitudinal correlations never appear to account for more than 25% of the variance in an individuals' responses. In most cases, submodels that restrict estimation of the variance associated with common environmental factors to zero provide the best fit. It appears that similar genetic factors drive both general and specific foreign policy views, but individual environmental exposure affects each in a distinct way.
Discussion
These results suggest that the political communication story of the manipulation of fear leading to attitude change is likely more complex than previously thought. The additive genetic components of individuals' responses to the policy questions are highly correlated with the corresponding components in the danger question, but the respondents' unique environmental component is not. These results suggest that a respondent's attitudes about danger and aggressive foreign policy are not simply the result of a common, contemporaneous signal, as they would be if the respondents' public policy attitudes were the result of an elite-generated message common to all respondents. Even if the message common to all suggests that the world is dangerous, and that the policies in question will serve to alleviate that danger, the link between a successful priming of the target audience and their change in policy views is nonuniform, shaped by each respondent's genetic makeup.
Our estimates suggest that, although there is a correlation between a person's belief that the world is dangerous and their support for torture, this correlation is the result of a common genetic component in the two variables, not a common life experience (with a caveat discussed in more detail below). For example, political elites hoping to promote torture as a policy justified by prompts that provoke individuals' personal security concerns (danger) will not find uniform effects across the population, even if perceptions of danger respond monotonically to the priming. The link between fear and aggressive foreign policy views appears to pass through another trait, some form of general hawkishness or pacifism.
Also of note is the link between perceptions of danger and beliefs about the use of force in foreign policy. One interesting aspect of this question that distinguishes it from the others is that it is about general policy rather than specific policies. Preferences for force over diplomacy are at the core of hawkish sentiments. Findings on this question more directly reflect ideological beliefs, which have been shown in other work to be influenced by genetics. A common argument in the existing literature on hawkishness and priming is that the public somewhat uniformly responds in predictable ways to messages of danger or threat. The findings above suggest otherwise (see also Hetherington & Suhay, 2011) .
Limitations
Our data are not time-series panel observations; therefore, we do not observe any temporal change, either in the environment that might affect underlying views of world danger or in the respondents' attitudes towards various public policy options. Further, the respondents are mostly white, middle aged (53-63) American citizens, and they all took the survey in 2008-09. It is not unreasonable to assume that most, if not all, received a variety of messages from politicians and from news reports of world events more generally, most prominently 9/11, signaling that the world is a dangerous place. Moreover, many of the signals that all of the respondents presumably received, though in differing frequency and intensity, were explicitly linked to the policies we evaluate. If they all received the same signal, we would not expect to observe any variance in their behavior based on environmental components. However, given some presumed amount of genetic variation within the population from which the sample was drawn, as well as variation in the respondents' upbringings, we would expect to observe variation in responses and correlation between responses in the genetic and common environmental components. Prior to 9/11, the population's attitudes about the world may have looked very different, but underlying differences in how people respond to fear signals would remain.
